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from up to 51 individuals and from three body sites (in triplicate). Skin microbiome profiles were 

constructed by calculating the nucleotide diversity for each marker using subsets of universal (i.e., 

markers common to all initial eight individuals and body sites, including all replicates) and non-

universal markers (i.e., all markers present across all samples, including common and unique 

markers). Classification accuracies were highest for the hand, ranging from 95.8-100% using 

universal markers. Classification accuracies for the manubrium ranged from 70.8-95.8%. The 

hidSkinPlex enrichment successfully amplified common markers shared by all individuals on the 

foot. The foot results are substantially different from using shotgun sequencing data, where only 2-

5 markers were common to individuals (Schmedes et al 2018). Classification accuracies for the Fb 

ranged from 54.2-83.3%. 

 

While highly successful and a clear demonstration of the potential of our targeted approach for 

human identity testing, there were cases in which the algorithms misclassified a sample and further 

review was necessary. As an example, one of the manubrium replicate swabbings from an individual 

was misclassified and associated with a different individual. Two explanations for this mis-

association are: 1) the two different individuals’ microbiomes share a recent common ancestry, to 

the exclusion of recent common ancestry between adjacent swabbings from the same individual; and 

2) recent common ancestry is apparent between two individuals, as well as within replicates 

swabbings of the one individual, but it is lost when considering a singular, summary phylogeny. To 

address this misclassification issue a measure of genetic distance (FST) between populations was 

computed on variable sites both between replicate swabbings of the first individual and with that of 

its misclassified nearest neighbor the second (different) individual. The majority of FST values are 

consistent with the hypothesis that there is a greater distance between two swabbings from the 

manubrium of the first individual than between the swabbing of the first individual and that of the 

second individual. However, there are more sites with high FST between individuals than within an 

individual. High FST markers between sample results is consistent with the assumption that adjacent 

body sites share recent common ancestry. The two swabbing replicates (that misclassified) fail to 

have as many high FST markers. These results suggest that a classifier strategy that includes the 

selection of high FST markers, possibly based on the number and strength of these markers, coupled 

with the markers from which they reside, may contribute to the refinement of a more robust, high 

accuracy panel for identifying the host of a touch microbiome sample. Indeed, if there are high FST 

markers common to human skin microbiome communities, a highly accurate classification system 

could be developed.  

 

Lastly, one yet to be explored facet of the human microbiome for identity testing is the relationship 

of the host microbiome with the human genomic signatures (i.e., forensically-relevant identity testing 

markers). While there are many aspects (requiring more data analyses than presented herein), from 

a forensics perspective this issue can be considered initially in terms of the quantity and quality of 

the DNA obtained from an individual. For example, it is well established that some people shed 

excess quantities of DNA (the good shedders) and others are poor shedders (and likely some people 

are in between these two states), regarding human DNA and typing success of touch samples. A 

study was performed to determine if the amount of recovery of human DNA (and typing success) 

was correlated with that of microbial DNA. The amount of DNA recovery is directly related to the 

number of reads (and hence the number of markers) observed. 

  

One of the hand replicate swabs from each of the same 51 individuals was typed for human identity 

markers. To formally test whether these trends are evident a robust linear regression was conducted, 

modeling microbial coverage as a function of human coverage. There was only marginal 
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